Parental perceptions of the learner driver log book system in two Australian states
INTRODUCTION
Individuals experience their highest crash risk immediately after gaining a driver's licence that allows unaccompanied driving, with this risk falling rapidly during the next few months and then falling more slowly for the next 18 months to two years (Lewis-Evans, 2010; Mayhew, Simpson, & Pak, 2003; McCartt, Shabanova, & Leaf, 2003; Williams, 2003) . One countermeasure used to address the high crash risk of newly licensed drivers is graduated driver licensing (GDL) which focuses on reducing the crash risk for new drivers as a group rather than for individual drivers (Foss, 2007; McCartt, Teoh, Fields, Braitman, & Hellinga, 2010; Shults, 2010) . There are three stages in a GDL system -learner phase, intermediate stage (also known as a provisional or probationary licence in Australia) and full licence (Williams & Mayhew, 2003) . The learner phase allows the new driver to develop driving skills under the supervision of a more experienced driver (Mayhew, 2003) , while an intermediate licence allows solo driving subject to restrictions (Preusser & Leaf, 2003) .
The learner phase is designed to allow new drivers the opportunity to gain practical driving experience with vehicle handling, the road environment and with the behaviour of other drivers (Foss, Some jurisdictions require learners to obtain a minimum number of supervised driving hours, with research suggesting this increases the amount of practice undertaken (Scott-Parker et al., 2011; Waller, Olk, & Shope, 2000) . These requirements in the United States of America vary from 20 hours in both Texas and Iowa to 65 hours in Pennsylvania (Insurance Institute for Highway Safety, 2012) . Some Australian jurisdictions including Queensland and New South Wales require significantly higher amounts of supervised practice. Learner drivers in Queensland must record a minimum of 100 hours in a log book while those in New South Wales must record 120 hours (Scott-Parker et al., 2011; Senserrick, 2007 Senserrick, , 2009 ). There appears to be little research basis for the selection of particular time requirements (Foss, 2007) , although the Australian driver licensing authorities generally cite the work of Gregersen (eg. Gregersen et al., 2000) as the rationale for the higher amount of hours they require. The evidence from Gregersen's research suggests that 118 hours of supervised learning reduces post-licence crash rates for these drivers (Gregersen et al., 2000) . While research suggests that learner drivers are able to obtain 50 hours of supervised driving (Bates, Watson, & King, 2010) or record 100 hours of practice in a log book (Scott-Parker et al., 2011) when either of these are a requirement of the driver licensing system, there is little research regarding learner and parental perceptions of these requirements.
In Australia several states require the learner driver to complete and record the mandatory minimum number of hours of supervised practice in a log book, before attempting a practical driving test to obtain their provisional driving licence. The log book is a hard copy book that contains a table that the learner drivers and the supervisors complete to record the learner drivers' driving experiences. Learners and their supervisors are required to record the date, the licence plate of the vehicle, the start and finish times, locations and odometer readings as well as the name of the supervisor, their driver's licence number and state of issue, and the signature of the supervisor. Additionally, log books record whether the supervised driving was undertaken through a driving school or at night. Subtotals are calculated at the end of each page to identify the number of hours of practice completed thus far. While the specific processes vary between states in Australia, learner drivers in Queensland are required to submit their log book to the licensing authority that then assesses it prior to the learner being able to undertake their practical driving test to obtain a provisional driving licence. Once the licensing authority has assessed the log book, learner drivers are notified of the outcome and are then able to undertake the practical driving test (Queensland Department of Transport and Main Roads, 2013) . Fines are imposed for false or misleading statements in the log book.
This contrasts to the system that operates in much of the United States of America where an honour system is in place in regards to the compulsory number of hours of practice prior to obtaining a provisional licence (Williams, 2007) . Maryland is one state in the United States of America that requires a detailed log of the learner driver's hours of supervised practice. In other states such as Washington, Minnesota, South Carolina and Ohio, parents sign a form indicating that the learner driver has completed the required hours of practice (O'Brien, Foss, Goodwin, & Masten, 2013) .
Research with parents in Maryland, Washington, Minnesota, Ohio and South Carolina examined parental awareness of mandated driving requirements and how these requirements within their state were enforced. While there are differences between the five states, parental awareness of supervised driving requirements is relatively low (O'Brien et al., 2013) . In Maryland, which requires a detailed driving log, 91 per cent of parents reported keeping a log. However, the number of parents that kept a log in the other four states within the study where it was not a required part of the licensing system was much lower.
In July 2007, Queensland and New South Wales both amended their graduated driving licensing systems. Amongst a range of changes, Queensland introduced and New South Wales amended the log book requirements. As noted earlier, in Queensland, learner drivers now need to record 100 hours of supervised practice. However, learners are able to record three hours in their log book for every one hour completed with a professional driving instructor up to 10 hours of practice (ie 30 hours in a log book).
Additionally, 10 of the log book hours must be completed at night (Scott-Parker et al., 2011; Senserrick, 2009 ). Previously, there had been no minimum practice requirement and no compulsory log book, although a voluntary log book had been available for use. In New South Wales, learner drivers had previously been required to complete and record 50 hours of supervised practice in a log book (Bates et al., 2010) . The amendments made in July 2007 increased the number of hours to 120 (Senserrick, 2007) with 20 of the log book hours in New South Wales required to be completed at night (Faulks & Irwin, 2009; Senserrick, 2009) . Learner drivers submit their log book to the relevant licensing authority for auditing prior to undertaking the practical driving test. Since the data for this study was collected learner drivers in New South Wales, like those in Queensland, are now able to record three hours of practice in their log book for every hour with a professional driving instructor up to 30 log book hours. The required hours of practice in Queensland and New South Wales are significantly more than Western Australia where 25 hours of supervised practice is required to be recorded in a log book (Adams, 2005; Senserrick, 2009 ) and jurisdictions in the United States of America (Insurance Institute for Highway Safety, 2012) .
Log books may offer a number of benefits including encouraging learner drivers and their instructors to better structure their driving experiences or to facilitate communication between private and professional instructors (Bates, Watson, & King, 2008) . However, the community consultation undertaken prior to the introduction of the changes to the Queensland GDL system indicated community concern that log books could be falsified (Solomon, King, & Moore, 2006) . Potentially this means that log books could provide an inaccurate record of practice undertaken, possibly defeating the purpose for introducing them.
There has been limited research that examines the system of learner log books with most of the existing research either using the log book to assess some other aspect of learner behaviour (Faulks, Irwin, & Morphett, 2010) or focussing on the learner driver perspective in regard to the log book system. Previous research has examined the self-reported behaviour of novice drivers in relation to the completion of log books (Bates et al., 2008; Bates, Watson, & King, 2009b; Bates et al., 2010; Scott-Parker et al., 2011) . This research identified that log books tend not to be completed when they are a voluntary tool (Bates et al., 2008 (Bates et al., , 2010 with over two thirds of newly licensed drivers (67.7%) in Queensland, under the former GDL system being unaware that a voluntary log book was available for use (Bates et al., 2009b) .
It is likely that log books may be more successful as a tool when they are either compulsory or supported by programs that encourage their use (Bates et al., 2010) .
Even when log books are compulsory, learner drivers do not always use them appropriately.
Drivers who had just obtained their provisional licence, under the former system in New South Wales, were asked how often they completed their log book as a learner. The results suggest that while they completed their log book most of the time, they did not always do so (Bates et al., 2008) . Research on the new, post mid-2007 GDL system introduced in Queensland, identified that 83.4 per cent of participants reported that their log books were accurate. However, an additional 12.6 per cent of participants reported that they rounded their log book entries up and a further four per cent reported including extra hours in their log book which had not actually been undertaken (Scott-Parker et al., 2011 ).
It appears that parents are pivotal in the accumulation of hours in a log book (Scott-Parker et al., 2011) . When providing supervision to their child to enable them to obtain driving practice, they are required to sign the log book as supervisor and thus confirm the driving practice was undertaken and the log book entry is accurate. However, research to date does not appear to have examined parental perceptions' of log book accuracy and the effectiveness of the log book system, as well as parental involvement in log book completion. This paper will address this gap by considering parental perceptions of the accuracy of their learner's log book and the effectiveness of the log book system in measuring the amount of supervised practice undertaken by a learner driver.
METHOD
Participants in this sample were parents who had supervised learner drivers in either of the Australian states of Queensland or New South Wales. They were recruited by delivering flyers to letter boxes and asking participants who had completed the survey to forward the survey link to other parents who they knew might have been interested in completing the study. Participation was limited to parents who had supervised a learner driver within the past 12 months. Participants completed an online survey regarding their self-reported experiences while supervising learner drivers.
Prior to completing the internet survey, participants were provided with information regarding the study on the initial screen of the survey. Consent was given by the participant when they submitted the internet survey. The recruitment method and internet survey received approval from the Queensland Participants could elect to provide their contact details at the conclusion of the survey in order to receive a $20 shopping voucher to reimburse them for their time.
The survey collected a range of socio-demographic variables such as gender, age, marital status and income. A series of questions asked participants about the accuracy of their child's learner log book, whether they ever rounded up or down the hours recorded in the log book and the circumstances in which this occurred. Participants were asked to provide information about how often their child had asked them to record additional practice that had not been undertaken. All accuracy variables within this study refer to the accuracy of their own child's log book. Parents were also asked their opinion on the general effectiveness of the log book system using the question: Do you think the log book system is an effective way of measuring the number of hours of practice a learner has completed? Participants could respond to this question using a five point likert scale.
The data collected in this study was analysed using SPSS. The significance level (a) was set at .05. Categorical data was analysed using non-parametric tests with either the phi () coefficient for 2 x 2 tables or the Cramer's Phi ( c ) coefficient for larger tables used to measure the strength of association between the variables. An adjusted standardised residual statistic was used as a post hoc test for the chisquare tests if required.
Although data collected using a Likert scale are not strictly interval data, parametric methods were used to analyse these data. This enabled the use of more sophisticated techniques that would not have been possible using non-parametric tests. An adequate number of participants was used to ensure that the power of the multiple regression analysis was maintained. Generally speaking, this was at least 50 plus eight times the number of independent variables for the multiple correlation and at least 104 plus eight times the number of independent variables for individual predictors. This is considered appropriate for identifying medium effect sizes using a significance level of .05 with 80 per cent power (Tabachnick & Fidell, 1996) . Analysis of covariance (ANCOVA) analyses were used if it appeared a covariate could impact on the results. Etasquared (η 2 ) was used to measure effect size in the ANCOVA analyses.
RESULTS

Participants
The sample consisted of 232 parents of learner drivers with 50 per cent of the sample from each state. Nearly two-thirds of the sample was female (62.5%) and most were married (70.7%). Most participants indicated that they were the primary supervisor of their learner driver (70.9%). Table 1 outlines the socio-demographic characteristics of the sample broken down by the state of residence. There were no differences between the participants from Queensland and New South Wales in terms of gender, marital status and whether they were the primary supervisor of the learner driver.
However, participants from Queensland were more likely to indicate that their income was greater than $40,000 a year when compared with those from New South Wales. Consequently, this variable was controlled for in subsequent analyses. There were no age differences identified between Queensland participants whose mean age was 44.09 (sd = 8.59), and those from New South Wales whose mean age was 45.74 (sd = 9.31, t (230) = -1.4, p = .163).
INSERT TABLE 1 ABOUT HERE
Amount of Practice Recorded in the Log Book
Within the total sample, 94 per cent of participants indicated that they either recorded all of the practice or most of the practice that they provided in their learner's log book. Due to the limited number of participants that indicated they recorded no practice within their learner's log book, the categories of 'no practice' and 'some practice' were combined for the purposes of a chi-square analysis. As shown in Table A1 in the appendix, there was a significant difference between the two states with parents from New South Wales more likely to report that they recorded all the supervised practice that they provided their learner driver in the log book when compared to parents from Queensland (X 2 (2) = 24.08, p < .001,  c = .320).
Log Book Accuracy
Participants were asked to indicate on scale from 1 (not very accurate) to 5 (very accurate) the level of accuracy of their learner drivers' log book. As shown in Table A2 in the appendix, parents from both Queensland and New South Wales indicated that the log books were relatively accurate. However, an ANCOVA that controlled for income identified that there was a significant difference between the two states with participants from New South Wales (M = 4.33, sd = .72) more likely to indicate that the log book was accurate when compared to those from Queensland (M = 3.92, sd = 1.00; F (1, 231) = 13.67, p The survey included a question that asked parents how often their learner had asked them to record additional practice time in the log book that had not been undertaken. As shown in Table A2 in the appendix, this occurred infrequently in both states. However, it was more likely to occur in Queensland (M = 1.82, sd = 1.18) than in New South Wales (M = 1.41, sd = .79; F (1, 231) = 10.09, p = .002, η 2 = .04).
Log Book Effectiveness
Participants were asked to report, on a scale of 1 (not very effective) to 5 (very effective), how effective they believed the log book system was as a method of measuring the number of hours of supervised practice a learner driver had completed. As shown in Table 2 , parents from both Queensland .00), after controlling for income levels.
INSERT TABLE 2 ABOUT HERE
A hierarchical regression was conducted to examine the extent to which socio-demographic characteristics, supervision characteristics, and reported log book accuracy predicted participants' beliefs about the effectiveness of the log book as a system to measure the number of hours of a supervised driving a learner driver has undertaken. The hierarchical regression was used to assess the relative contribution of log book accuracy on perceptions of the effectiveness of the log book system after the contribution of socio-demographic variables and supervision characteristics had been considered.
Therefore, socio-demographic variables were entered as step one, supervision characteristics as step two and log book accuracy as step three. The results are shown in Table A3 in the appendix.
The first (F (5) = 2.06, p = .07) and second steps in the hierarchical regression were not statistically significant (F (7) = 1.57, p = .15). The third step in the hierarchical regression was statistically significant (F (11) = 4.92, p <.001) with this step explaining an additional 15 per cent of the variance. Thus a large amount of variance in parental perceptions of the effectiveness of the log book system remains unexplained.
The significant predictors in the model were state of residence (β = -.16, p = .019), perceptions regarding the accuracy of the log book (β = .24, p = .001), the reported frequency with which hours were rounded up (β = -.18, p = .013) and the reported frequency which the learner driver asked for additional uncompleted time to be recorded (β = -.13, p = .052). Therefore, it appears that participants from New South Wales, those who perceived their child's log book to be accurate, did not round hours up and did not include uncompleted practice in the log book were more likely to believe that the log book is an effective tool to measure the number of hours of practice a learner driver completes.
Professional Driving Instructors
One possible additional use of the learner driver log book is to communicate with other supervisors of the learner drivers, such as professional driving instructors. Participants whose learners also had lessons with a professional driving instructor were asked if they had read the learner log book to identify what the learner had done with the professional driving instructor. As shown in Table A4 in the Appendix, more than 70 per cent of parents in both Queensland and New South Wales reported using the log book for this purpose. There were no apparent differences between the two states in relation to this behaviour (X 2 (1) = .954, p = .329, = -.069).
DISCUSSION
Previous research has considered the self-reported completion of log books by young novice drivers (Bates et al., 2008 (Bates et al., , 2009a (Bates et al., , 2010 Scott-Parker et al., 2011) . Additionally, O'Brien et al (2013) researched the perceptions of parents in five states in the USA regarding how the mandated number of hours for learner drivers was enforced. Given that, apart from the O'Brien et al study, there is limited research that has considered parental perceptions of the log book system, this paper fills an important gap in the literature. In particular, it considers parental perceptions of the accuracy of their child's log book and the effectiveness of a log book system in measuring the amount of supervised practice undertaken by their child.
As shown in this study, the majority of parents report recording all or most of the driving practice undertaken while under their supervision. Given the high number of hours that had to be recorded in the learner log book at the time in both Queensland (100 hours) and New South Wales (120 hours), parents may want to ensure that their child records all legitimate practice occasions in their log book. This tends to suggest that most are aware of the requirement to undertake supervised driving practice on a learner licence and to record this practice in a log book. This supports, O'Brien et al's (2013) contention that, by requiring learner drivers to complete a log book of their hours of supervised driving practice, it facilitates parental awareness of the requirement to complete a set number of supervised driving hours while on a learner licence.
Prior to the modified GDL systems being introduced in Queensland and New South Wales in mid-2007, learners in Queensland were not required to undertake a minimum amount of supervised driving practice or to record this practice in a log book. While there was a voluntary log book available, very few learners were aware of its existence (Bates et al., 2010) . In contrast, learners from New South
Wales were required to complete, and record in a log book, 50 hours of supervised driving practice.
Several results from the current study may reflect the fact that log books have been a required part of the driving licensing system for longer in New South Wales than Queensland. For instance, most parents from both Queensland and New South Wales reported that they believed their child's log book was accurate. However, those from New South Wales reported a higher level of accuracy. Given the more established nature of the log book in New South Wales, parents from that state may have had a greater confidence in the system. The findings of the current study are also consistent with research which has examined the experiences of learner drivers in Queensland with 84.3 per cent of the learner drivers participating in the study indicating that their log book was accurate (Scott-Parker et al., 2011) .
Participants reported that they rounded the hours in the log book up or down infrequently, although it was more likely that participants from Queensland, when compared with those from New South Wales, would round the hours (both up and down) in the log book. Additionally, although it was on an infrequent basis, supervisors from Queensland indicated that their child asked them to record additional uncompleted time in their log book more frequently than those from New South Wales. This is consistent with a previous study that identified that only four per cent of novice drivers from Queensland reported including extra hours in their log book (Scott-Parker et al., 2011) . As well as again reflecting the more established nature of log books in New South Wales, the results of the current study may indicate that parents from Queensland are more happy to approximately measure the 100 hours of supervised driving that their child must complete.
Despite reporting that their child's log book is generally accurate and that rounding up and down the recorded hours undertaken within the log book is infrequent, parents indicated that they perceived that the log book system was only moderately effective as a system to record the number of hours of supervised practice that a learner driver completes. This finding may reflect a belief among many parents that others are not as diligent in the way they use the log books or that they are too open to misuse. This apparent paradox may be a result of individuals not valuing the log book process. While completing a log book may not directly enhance novice driver safety, it can encourage, facilitate and enforce the component of GDL that require learner drivers to complete a minimum number of supervised hours of driving practice. The absence of positive feedback regarding the log book system may mean that the media focuses on the negative aspects which may undermine the log book system. Further research is required to investigate this scenario.
This study suggests that there are some variables that had limited value in predicting the perceived effectiveness of the log book system to measure the number of hours of supervised practice a learner driver has completed. This included whether the supervisor is the mother or father, a first time or more experienced supervisor, or a primary or supplementary supervisor. This lack of differences is consistent with the findings of earlier research. Prior research with parental supervisors from Queensland,
suggests that the quality of supervision provided by both mothers and fathers is similar, although mothers provide more hours of supervised driving practice than fathers (Bates et al., 2013) .
Either way, the findings of this study suggest that further education is required for supervisors and novice drivers regarding the role and value of log books. In addition, changing the delivery platform of the log book system may help. Currently, paper log books are used to record the hours of supervised driving practice undertaken in both Queensland and New South Wales. Introducing the use of electronic log books may be one method to improve both the actual and perceived effectiveness of the log book system (Fitz-Walter, Tjondronegoro, & Wyeth, 2012) . Parents may believe that an electronic log book system is less likely to include uncompleted supervised driving time.
Log books may also help facilitate communication between the learner driver's various supervisors (Bates et al., 2008) . This study found that some parents use the log book to identify the lessons undertaken with a professional driving instructor. This suggests that the log book could, in addition to recording the number of hours of supervised driving practice that a learner driver undertakes, While the use of self-report data may be considered a potential limitation of the research, the use of this type of data enabled the researchers to obtain information from the participants that would have been difficult to obtain by other means (such as parental perceptions of their child's log book and the log book system). A further potential limitation of this study is the convenience and snowball recruitment techniques used within this study. The use of these methods means it is not possible to identify the response rate and reduces the confidence with which these results can be generalised to the population.
Additionally, a volunteer bias could be present within the study as those parents who participated may have a stronger interest in road safety than other parents. While the provision of a financial incentive for participation may have helped diversify the sample of the participants, it is likely that the sample does not reflect the population of supervising parents. Although it is not possible to predict how this has affected the results, it is feasible that the more involved parents completed the survey. Therefore, the results may overestimate how accurate parents believe the log books to be. Replicating this study with a probability sample would address a possible volunteer bias and overcome any limitations associated with the sampling process.
While this study provides information regarding parental self-reported perceptions of the accuracy of their child's log book and the effectiveness of the system as a whole, future research is needed to obtain a more detailed understanding of these perceptions. This future research could examine why parents believe that the log book system is not effective as a system to measure the number of supervised hours of driving practice that a learner driver completes, what type of support parents provide to their child to ensure that the log book is kept in an accurate manner, the characteristics of those parents who rounded hours in the log book up or down and why parents round hours up and down. Additionally, research is required to gain a more detailed understanding of how parents and their learner drivers accommodate the requirement to meet high levels of supervised practice and their perceptions of the fairness of this type of obligation.
This study focused on parental perceptions of the log book system. Given that, at least in jurisdictions that require 100 or 120 hours of supervised practice, non-parental supervisors play an important supervisory role in enabling learner drivers to accumulate sufficient log book hours (Bates, 2012) , there is a need for further research to investigate the perceptions of this group regarding the log book system.
Log book systems provide a mechanism for learner drivers and their supervisors, including their parents, to record the amount of practice that a learner driver undertakes. Licensing authorities in Queensland and New South Wales also use the log book as evidence that the learner driver has met the mandated hours of practice requirement although perceptions relating to the extent that log books are audited by the licensing authorities remain unclear. Consequently, this is an issue requiring more investigation. Based on this study, it appears that the majority of parents report that the entries in their child's learner log book are accurate and that they engage in minimal rounding up or down of hours of practice. Moreover, these results applied to two jurisdictions that require 100 hours and 120 hours of practice, respectively, to be recorded.
The results of this study are important for jurisdictions that have mandated hours of practice requirements and are considering the best way to ensure that this practice is undertaken. While Australian jurisdictions require learners to record the amount of practice they undertake while driving on a learner licence in a log book, this is not the case for many other jurisdictions internationally. This may be because there is a perception that the self-recording of information in log books is not accurate. However, this study provides support for the introduction of log books in other jurisdictions in order to document the amount of practice that a learner driver completes. This supports the findings of previous research with learner drivers suggesting that while a small proportion of learner drivers may round up the hours recorded in the log book, and an even smaller proportion record hours that were not undertaken, there are benefits of introducing a log book system in order to facilitate, manage and enforce the mandated hours of practice requirement during the learner licence in GDL systems. 
